present. Soils were mildly acidic and had low organic matter content. Vegetation was found to be under severe biotic stress. Deforestation is threatening these ecosystems and conservation of montane temperate forests in this zone is need of the day.
Introduction
Study of plant communities and their classification is termed as phytosociology (Mishra et al., 2012; Ahmad and Shaukat, 2012) . Primarily phytosociology helps in understanding the multilateral relationships between plants and their environment. It deals with quantitative, qualitative and synthetic attributes of plant communities (Badshah et al., 2016; Ali et al., 2015) . Urbanization and industrialization coupled with anthropogenic influences have resulted in forest degradation at an alarming rate across the globe (Sarmah et al., 2011; Nagendra and Utkarsch, 2003) . In Pakistan, montane temperate forests have coniferous vegetation with sparsely distributed broad-leaved species (Hussain and Illahi, 1991) . Altay et al. (2012) recorded the plant communities in 
Phytosociology
Phytosociological studies were conducted in 5 monitoring sites. These sites were chosen based on species composition, habitats, and physiognomic contrast. Vegetation was analyzed by using 5 (10 x 10 m) quadrats for trees, 10 (5 × 5 m) quadrats for shrubs and 15 (1 × 1 m) quadrats for herbs at each monitoring site. Density, cover and
Results
Present study was conducted in Hindukush range of District Swat, Pakistan during 2013-2017. Five monitoring sites viz. Lower Chail, Upper Chail, Shinku, Dabargai and Bishigram were established. The study area displays a unique floristic and vegetation structure. A total of 202 species were recorded in sampling units, of which trees were represented by 33 species, shrubs by 36 species and herbs by 133 species. Based on importance value (IV), three communities respectively of trees, shrubs and herb layer were established at each monitoring site. Tree communities comprised of 16 families, with Pinnaceae as the leading family with an FIV of 190.85 followed by Fagaceae (64.97), Juglandaceae (45.51), Ebenaceae (38.54) , Moraceae (31.64) . Rosaceae (30.41) , Simoroubaceae (22.36) and Salicaceae with 19.86. Oleaceae, Taxaceae, Punicaceae, Meliaceae and Ulmaceae had importance values ranging from 16.8 to 5.13. Shrubby vegetation was represented by 21 families, dominated by Rosaceae, with highest FIV value of 101.44. It was followed by Papilionaceae (59.27) , Hammelidaceae (41.62), Berberidaceae (33.47) , Thymelaceae (33.44) , Oleaceae (31.91), Buxaceae (30.21) , Myrsinaceae (27.14) , Lamiaceae (26.16) and Caprifoliaceae (23.43) . Similarly, Buddlejaceae, Euphorbiaceae, Elaeagnaceae, Grossulariaceae, Rhamnaceae, Acanthaceae, Urticaceae, Rutaceae and Plumbaginaceae were the associated families having FVI ranging from 16.98 to 4.96. Herbaceous layers were represented by 47 families with Poaceae as the leading family with FIV value of 182.15. Asteraceae (43.06), Lamiaceae (27.55) , Papilionaceae (24.06), Polygonaceae (23.15) , Saxifragaceae (17.4), Brassicaceae (14.24) , Euphorbiaceae (14.09), Rosaceae (13.82) and Apiaceae (12.35) were the sub dominant families. Other important families of herbaceous layer included Plantaginaceae, Ranunculaceae, Caryophyllaceae, Sapotaceae, Solanaceae, Amaryllidaceae, Scrophulariaceae, Urticaceae and Oxalidaceae (Tables 1 and 2). Plant communities at this site were established at Southern and South-Eastern aspects at an elevation of 1390 m up to 1480 m. Soil at this locality was loamy-sand, with 9.2% clay particles, 53.2% silt and 37.6% sand particles. Nitrogen content of the soil was estimated to be 0.1035%, phosphorous 470 μg/g, potassium 6398 μg/g, calcium 34448 μg/g and magnesium 22188 μg/g. sodium absorption ratio (SAR) of the soil was 0.52 millieq/L while sulphates were found to be 516 μg/g. Soil pH at this monitoring site was recorded as 5.2 which reflected the podzolic nature of the soil. Organic matter was found to be 2.07% which is typical to the podzolic soils. CaCO 3 content was low at this site i.e. 2.5% while electrical conductivity was 0.43 dsm -1 ( Table 3) . 
Pinus-Diospyros-Quercus community (PDQ)
This plant community was recorded from South facing slope at an elevation of 1480 m. Pinus wallichiana was the dominant species with IV of 25.39. Second dominant was found to be Diospyros lotus with an IV of 23.38, forming a close 
Indigofera-Cotoneaster-Jasminum community (ICJ)
On South facing slope this shrubby community was recorded. Dominant species was Indigofera heterantha var. gerardiana with an IV of 13.36 followed by Cotoneaster nummularia with an IV of 13.25. These shrubs made thick randomly dispersed patches on mostly tree-less aspect of the cliffs. Co-dominant was found to be Jasminum humile with an IV of 10.23. The rest of the shrubs included Spiraea canescens (10.01 IV), Buddleja crispa (9.6 IV), Myrsine africana (7.34 IV), Rubus fruiticosus (7.23 IV) and Daphne mucronata (6.84 IV). Other members of the shrub layer in this locality were Rubus ellipticus, Elaeagnus umbellate, Vibernum cotinifolium and Sageretia thea.
Apluda-Cynodon-Heteropogon community (ACH)
This community was recorded from South-eastern aspect at an elevation of 1390 m. In Lower Chail area therophytes dominated the landscape. This community was dominated by Apluda mutica with an IV of 14.57, almost uniformly distributed in the locality making strong association with the second dominant Cynodon dactylon with an IV of 13. Table 2) .
Upper Chail (Site-II)
Plant communities established at this monitoring site were found on an elevation of 1620 m. Soil analysis displayed a contrasting picture with reference to adjoining Lower Chail area. Soil was silt-loam at this site with 5.2% clay particles, 47.2% silt and 47.6% sand particles. Soil reaction was mildly acidic with a soil pH of 5.4. Organic matter content was estimated as 2.76%. Nitrogen content was 0.138% followed by phosphorous 430 μg/g, potassium 10634 μg/g, calcium 16722 μg/g and magnesium 15433 μg/g. Sodium absorption ratio of the soil was estimated as 0.2 millieq/L and sulphate content was recorded as 556 μg/g. Floods of recent past have eroded soil in the Upper Chail to a huge extent and main water tributary of the valley, Chail stream, is still a big threat to remaining vegetation cover in the valley floor. Highest value for CaCO 3 were recorded from upper Chail i.e. 7.5% while electrical conductivity was 0.08 dsm -1 ( 
Pinus-Quercus-Juglans community (PQJ)
This community was recorded at an elevation of 1620 m, Pinus wallichiana was found to be dominated with an IV of 18.06. This was associated with Quercus baloot having an IV of 15.52. Juglans regia with an IV of 13.36 was next in abundance. These were followed by Olea ferruginea (8.42 IV), Salix denticulata (6.66 IV), Alianthus altissima (6.42) and Punica granatum (5.91 IV). In addition to this Ficus carica, Populus alba, Prunus persica, Morus nigra, Malus pumiula, Crataegus songarica and Diospyros lotus had IV values ranging between 4.32 to 2.87. Phalaris minor, Achillea millefolium, Cannabis sativa, Viola canescens, Fumaria indica, Urtica dioca, Capsella bursa-pastoris, Chenopodium album and Plantago major were the common herbaceous flora intermingled with trees association.
Rubus-Isodon-Ricinus community (RIR)
Rubus ulmifolius with an IV of 15.92 dominated this community with uniform distribution. It had thick patches of Isodon rugosus as second dominant with an IV of 13.67. But on low elevation Ricinus communis formed randomly dispersed clumps with an IV of 11.67. These were followed by Mrsine Africana (8.9 IV), Sarcococca saligna (8 IV), Indigofera heterantha var. gerardiana (7.31 IV), Jasminum officinale (6.94 IV) and Debergeasia salicifolia (6.21 IV). Other shrubby members of the community such as Daphne mucronata, Justicia adhatoda, Lespedeza juncea, Berberis lyceum and Lonicera asperifolia had IV ranging between 5.49 and 3.62.
Apluda-Heteropogon-Poa community (AHP)
This community of Upper Chail was dominated by Apluda mutica with an IV of 9.81. Though herbs were not forming a uniform cover, due to severe soil erosion by Chail stream in past few years, but still thick patches of herbs were recorded on banks of Chail stream. Second dominant species was Heteropogon contortis with an IV of 8.34 which formed association with Poa annua having an IV of 7.92. These dominants were followed by Phalaris minor (6.54 IV), Artemisia scoparia (5.19 IV), Urtica dioca (3.81 IV), Verbascum thapsus (3.71 IV), Plantago major (2.89 IV) and Chenopodium album (2.83 IV) ( Table 2) .
Shinku (Site-III)
Plant communities at this site were established at elevation of 2150 m on Northern and North-Western slopes. Soil analyses indicated that soils at this site are silt-loam with 7.2% clay particles, 65.2% silt particles and 27.6% sand particles. Soil pH was recorded as 5.4 and organic matter was estimated as 1.38%. Nitrogen content was low i.e. 0.069%. Phosphorous was estimated as 494 μg/g while potassium was found to be 8925 μg/g. Calcium content was a bit higher i.e. 24148 μg/g and magnesium was 17056 μg/g in the soils. Sodium absorption ratio was also a little low in comparison with Lower and Upper Chail i.e. 0.3 millieq/L. Sulphates were estimated as 450 μg/g. Soil had only 3% lime and electrical conductivity remained at 0.026 dsm -1 ( Table 3 ).
Quercus-Abies-Pinus community (QAP)
Quercus-Abies-Pinus community of trees was recorded at an elevation of 1495 m up to 1680 m on Northern and North-Western slopes in Shinku area. In this community the http://www. 
Sarcococca-Daphne-Berberis community (SDB)
Shrubby layer was much prominent making thick strips from Northern to NorthWestern aspect. This community was found at an elevation of 1491 m up to 1516 m. Sarcococca saligna with an IV of 19.01 was the dominant making thick uniformly dispersed clumps with next dominant Daphne mucronata with an IV of 17.29. Berberis lyceum with an IV of 13.6, was common to Northern slopes. Other important members of this community included Indigifera heterantha var. heterantha (10.24 IV), Cotoneaster nummularia (7.3 IV), Myrsine africana (6.62 IV) and Buddleja crispa (6.05 IV). Rosa webbiana was randomly distributed at higher elevations with an IV of 3.51.
Cynodon-Apluda-Bergenia community (CAB)
Herbaceous community was found at elevation of 1490 to 1610 m. Cynodon dactylon appeared to be dominant with an IV of 13.97, followed by Apluda mutica with an IV of 12.47 as co-dominant. Bergenia ciliata appeared as the next dominant with an IV of 6.88 near small water falls on both aspects. This community also included Fragaria vesca (6.74 IV), Artemisia vulgaris (6.46 IV), Rumex hastatus (4.63 IV), Poa annua (4.22 IV), Sassurea albescense (4.11 IV), Avena fatua (3.53 IV) and Nacrissus tazetta (3.16 IV) ( Table 2) .
Dabargai (Site-IV)
Plant communities at this site were established at an elevation of 2371 m on NorthEastern and Southern aspects. Soil was loam with 7.2% clay particles, 49.2% silt particles and 43.6% sand particles. Soil pH was recorded as 5.8 and it was evident from a higher degree of podzolization in the soils of the study area with considerably low organic content i.e. 2.08%. Nitrogen content was estimated as 0.1104%. Phosphorous and potassium were recorded as 385 μg/g and 4162 μg/g respectively. Calcium content was found to be 39159 μg/g while magnesium content was 25127 μg/g. Sodium absorption ratio was 0.13 millieq/L and sulphates were only 496 μg/g. CaCO 3 was estimated to be 2.5% and electrical conductivity was 0.03 dsm -1 ( Table 3 ).
Cedrus-Abies-Pinus community (CAP)
This tree community was found between elevation ranges of 1935 to 12371 m. Cedrus deodara with an IV of 22.07 was the abundantly growing tree. 
Parrotiopsis-Vibernum-Berberis community (PVB)
Shrubby layer was randomly dispersed on North-Eastern and Southern slopes. Parrotiopsis jacquemontiana was dominant with an IV of 25.51 making randomly dispersed thick patches mostly on North-Eastern aspect. Vibernum grandiflorum was second dominant with an IV of 13.08 making continuous strips with Berberis lyceum (IV 12.26). Some other important contributors to this community included Indigifera heterantha var. gerardiana (7.08 IV), Maytenus royleanus (4.63 IV), Myrsine Africana (4.28 IV), Ribes himalense (4.05 IV), Isodon rugosus (3.86 IV) and Jasminum humile (3.46 IV).
Chrysopogon-Themeda-Cynodon community (CTC)
This community is dominated by Chrysopogon fulvus with an IV of 10.89. Themeda anathera with an IV of 9.33 was more common to Southern aspect on lower elevations. Cynodon dactylon with an IV to 8.64 was the next dominant. Some other important members of this community included Avenia fetua (3.58 IV), Bergenia ciliata and Verbascum thapsus both with IV of 3.09, Salvia moorcroftiana (3.04 IV), Sisymbrium irio (2.46 IV), Cannabis sativa (2.39 IV) and Artemisis absinthium (2.36 IV) ( Table 2) .
Bishigram (Site-V)
Plant communities at this monitoring site were established at an elevation of 2698 m on Northern and Southern aspects. Soils in the area were loamy-sand in texture with 9.2% clay particles, 37.2% silt particles and 53.6% sand particles. Soil pH was 6 and organic matter content was estimated as 2.48%. Nitrogen content was 0.1242% which was better than Lower Chail, Upper Chail and Shinku areas displaying a healthy rate of saprophytic activity in the soils. Phosphorous content was 475 μg/g, potassium 13059 μg/g and calcium 14568 μg/g. Magnesium was recorded as 13738 μg/g. Sodium absorption ratio was low i.e. 0.21 millieq/L and sulphates were abundant i.e. 661 μg/g. CaCO 3 content was highest at this site i.e. 10% and electrical conductivity was recorded as 0.023 dsm -1 ( Table 3 ).
Picea-Pinus-Abies community (PPA)
This tree community was found at an elevation range of 2475 to 2698 m on both aspects. Picea smithiana with an IV of 22.07 followed by Pinus wallichiana (14.54 IV) were the leading trees in this community. On higher elevations Picea smithiana formed an association with Abies pindrow with an IV of 12.36. Other notable contributors were Juglans rigia (4.36 IV), Diospyros lotus (4.12 IV) 
Parrotopsis-Cotoneaster-Indigofera community (PCI)
Parrotiopsis jacuemontiana with an IV of 16.11 making a very prominent stretched patch on Northern slopes and clumped pattern on Southern aspect. It was accompanied by Cotoneaster nummularia with an IV of 14.82. Indigofera heterantha var. heterantha was the companion shrub with an IV of 11.95. It was more common to Southern aspect than to Northern slopes. Cotoneaster nummularia displayed a uniformed dispersion on both slopes. Other important contributors to this community were Limonium cabulicum (4.96 IV), Rubus fruiticosus (4.84 IV), Jasminum humile (4.6 IV), Ribes orientale (4.54 IV), Spiraea canescens (4.47 IV) and Berberis lyceum (3.94 IV). Notable shrubs but with lesser IV included Isodon rugosus, Lespedeza juncea, Phlomis spectabilis, Andrachne cordifolia, Sarcococca saligna, Skimmia laureola and Himalrandia tetrasperma.
Cenchrus-Medicago-Rumex community (CMR)
Herbaceous community was found to have rich diversity with Cenchrus pennisetiformis as dominant, having an IV of 18.92 forming uniform strips on both slopes. It was found making good association with Medicago lupulina having an IV of 11.87. While on lower elevations Rumex hastatus with an IV of 8.97 was dominating both the aspects. This community also had Poa annua (3.8 IV), Cyanodon dactylon (3.4 IV), Aristida cyanantha (3.12 IV), and Sisymbrium irio (2.83 IV) ( Table 2 ).
Maturity index
Maturity index was calculated according to Pichi-Sermolli (1948) . At Lower Chail, tree community had 48.57 maturity index, shrubs had 31.66 and herbaceous community had a 28.61 maturity index. The mean value for the site was 36.28. At Upper Chail, tree community showed a maturity index of 34.28, followed by shrubby layer with a value of 23.07 and herb layer having 16.06. The mean value for these three communities was 24.47. In Shinku, tree community had a maturity index of 44. Shrub community with a maturity index value of 27.27 while herb community had only 19.62. Mean value for maturity index at this site was 30.29. Maturity index for tree community at Dabargai area was found to be 28.88 followed by 16.31 value of shrub community and 12.73 value for herbaceous community. Mean value for the maturity index at this site was 19.30. At Bishigram, tree community had a maturity index of 27. At this site shrub had a maturity index of 20 followed by herb layer having a maturity index of 10.86. Mean value of maturity index at this site was 19.28 ( Index of similarity
Tree communities
According to Motyka's index of similarity (Motyka et al., 1950) , PDQ tree community of Lower Chail was found to be 16.09% similar, to PQJ community of Upper Chail. The similarity between PDQ community and QAP community at Shinku was found to be 10.56%. The analysis showed that similarity between PDQ community and that of CAP community at Dabargai area was 10.62%. Lowest value of similarity was observed between PDQ community and PPA community of Bishigram, i.e. 10.54%. Similarity between PQJ tree community of Upper Chail and that of QAP community at Shinku was 11.96%. PQJ community was 12.61% like tree community CAP at Dabargai area. Only 11.09% similarity was observed between PQJ community and PPA community of Bishigram area. QAP tree community at Shinku area showed more similarity with CAP tree community of Dabargai area i.e. 16.42%. QAP community was 16.04% like PPA community at Bishigram. CAP tree community at Dabargai area showed maximum similarity with PPA tree community at Bishigram i.e. 18.11% (Table 5 ). 
Shrub communities
Shrubby vegetation showed little similarities among communities based on Motyka's index. ICJ community at Lower Chail site was 6.71% like RIR community at Upper Chail. ICJ shrub community was found 10.45% similar to SDB shrub community at Shinku. Similarity between ICJ community and PVB community at Dabargai area was 7.07%. The ICJ community was least similar to PCI community at Bishigram i.e. 5.31%. Shrub community at Upper Chail i.e. RIR was 10.36% similar to SDB shrub community at Shinku. Same RIR community was 6.95% similar to PVB community of shrubs at Dabargai. A 5.17% similarity was observed between RIR community and PCI shrub community at Bishigram. Comparison of shrub community at Shinku area i.e. SDB community and PVB community at Dabargai showed 11.81% similarity while between SDB community and PCI community at Bishigram 9.73% similarity was 
Conclusion
This study reveals results of vegetation mapping based on 150 sampling units at 5 monitoring sites. Results of soil analysis cover 12 parameters. Spatial variation among plant communities at different monitoring sites is attributed to variations in edaphic variables, temperature, moisture and slope. Vegetation in the study area is threatened and needs conservation before it is too late. Anthropogenic influences, over grazing, natural calamities and erosion are reducing the vegetation cover. Expansion in agricultural fields is also causing a damage to forest cover in addition to overgrazing. Extraction of wood from forest, especially during harsh winters by the local communities, is not only reducing the tree density but is also increasing the rate of soil erosion. Climate change has not spared Hindukush Range vegetation and floral biodiversity is reducing with every passing year. Coniferous forests in this part of the world are threatened habitats because of accelerated deforestation. Impacts of anthropogenic pressure are evident from low scores for maturity index. Highest maturity index value was recorded for tree community at Site-I i.e. 48.57 followed by tree community at Site-III i.e. 44. Highest maturity index for shrub layer was recorded
